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by his detention in Boston, and explained to the meeting the difference 
between the s stems of Catoptrie and Dioptric Lights, employed in the 
lighthouses inYEurop e and the United States, and described thegreat ad- 
vantages of Fresnel's, which he illustrated by diagrams and large drawings; 
he also gave an historical sketch of the various improvements in light- 
houses. 
Mr. Laban Morse, of Athol, Mass., exhibited a model of his furnace for 
burning sawdust under steam boilers, and explained its peculiarities,- 
which consists of a corrugated plate, perforated with numerous small holes, 
substituted in the place of the ordinary fire bars. 
Prof. J. C. Cresson exhibited and explained Mr. Paul Stillman's Engine 
Register and Manometer Steam and Vacuum Gauge for Steam Boilers. 
A drawing and description of this beautiful apparatus i given in the pro- 
ceedings of the Comm;ttee on Science and the Arts. 
At the desire of Mr. Smith, Prof. Frazer exhibited a model of the Ca- 
vendish Apparatus for the determination f the mean density of the earth-- 
explained the principle of its determinations, and gave the results obtained 
from it by. Cavendish. and the• late. Mr. Bailey. 
Mr. Smith reformed the meeting that these experiments would proba- 
bly be repeated in this country, with even additional precautions to insure 
accuracy. 
Mr. S. W. Roberts called the attention of the members to a well exe- 
cuted topographical p an of the proposed extension of the Mine Hill and 
Schuylkill Haven Railroad across the Broad Mountain, from Coal Castle 
to Ashland and Shamoken, from surveys made in 1848 under his direction. 
COMMITTEE ON SCIENCE AND THE ARTS. 
Report on .Mr. Paul Stillman's Engine Register and.Manometer Steam and 
Vacuum Gauge. 
The Committee on Science and the Arts, constituted by the Franklin Institute of the State 
of Pennsylvania, for the Promotion of the Mechanic Arts, to whom was referred for ex- 
amination and report, an "Engine Register and Manometer Steam and Vacuum Gauge," 
invented by Mr. Paul StiIlman, of the City of New York, R~rOl~T:-- 
That the instrument referred to is designed for application 
to marine steam engines, and that it is, in outward appearance, similar to 
the marginal sketch. 
It is three-fold in its purposes--consisting, 1st, of a circular cast iron box, 
faced with a dial, in which are cut side by side~ six (or more as may be re- 
quired) slots, through which may be seen the numbers representing the re- 
volutions of the engine; this is denominated the "counter" or "register;" 
2d and 3d, of two gauges, one for steam, the other for vacuum, connected by 
suitable pipes with th-e boiler and condenser. Both these latter consist of 
vertical, gla~so tubes,, hermetically sealed at their upper . . . .  ends, and having 
their lower ends immersed in small chambers, (the joints being insured per- 
fect by tinning the brass glands surrounding the tubes.) These chambers 
communicate with the reservoirs for the mercury only by the lower end of 
the small chamber, into which is screwed a plug; so that it is only by the 
minute leakage around this screw, that the same pressure is maintained on 
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the mercury in the tube and that in the reservoir. The object of this ar- 
rangement is to prevent the too rapid agitation of mercury consequent on 
differences in pressure, and also to enable the tubes to be filled and then 
inverted in their reservoir, without loss to the contents,--in fact, supplying 
the place of the bulb in common gauges. 
The steam gauge then, having been 
partially filled, indicates by the com- 
pression of air, caused by the forced 
ascent of the mercury; and the vacuum 
dgauge, .being at first entirely filled, in- 
icatcs by the descent of mercury, as in 
common gauges. To prevent, in the 
steam gauge, the soiling of the tube, 
caused by the oxidation of the mercu- 
ry, a small quantity of naphtha is intro- 
duced on its surface. These gauges 
are thus presented in a compact form, 
and in a manner not very liable to de- 
rangement, But as it would require a 
practical experience to test their sup- 
posed advantages over those in com- 
mon use, the Committee, at present, 
will confine themselves to a considera- 
tion of the Register, of which the fol- 
lowing is a description: 
By an attachment toany suitable part 
of the engine, a vibratory motion is 
communicated to an arm attached to a central horizontal shaft, placed 
parallel to the dial, and within the cast iron box--to the ends of which is 
also fixed a frame carryit~g a small shaft parallel to the former, on which 
six palls or arms are attached, side by side, and at a certain distance apart, 
in such a way that the right hand pall may fall without he othe~s, but can- 
not rise without carrying all the rest. 
This framework, with the pall-shaft, &c., is made, by the motion of the 
arm attached to the engine, to describe an arc of 36 ° , or to move through 
one tenth of a circle. 
The ends of the palls respectively rest on, and slide over, six cylinders 
placed side by side on the central shaft, all of which are free to move in 
the same direction and independently of each other, and are arranged in 
the following manner:-- 
For the sake of clearness, we shall number them 1, 2, 3, 4,&e., begin- 
ning with the right hand one. 
On the right hand edge of each cylinder are cut 10 slots, and on the 
]eft hand, which overlaps the edge of the next, only one slot; these slots 
bein~ of such a size as will admit the end of one of the palls; then on the 
baek~motion of the framework, &c., the pall is carried back till it drops 
in, when the forward motion carries with it the cylinder so locked. 
In the central spaces (between the laps) in each cylinder, and opposite 
to one of the slots in the dial face, the numbers 1, 2, 3, &c., to 0, are en- 
graved at equal distances round the circumference. The palls are placed 
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one over each of the slots, so that the pall can fall into the inner cylinder 
only when the slot in the outer one comes directly under it; and as this 
occurs only once in a whole revolution, and as the motion of the palls is 
only through one tenth of a circle, it follows that cylinder No. 2 can only 
be moved through one tenth of its circumference, after cylinder No. 1 has 
moved a whole revolution, or ten times that space, and so on. Thus, if 
the figures on No. 1 represent units, those on No. 2 will be tens, on No. 
3, hundreds, &c.; and extending the same principle, No. 1 must move 
round one hundred thousand times to produce one revolution of No. 6. 
It will be observed that every revolution of the engine must insure one 
tenth of cylinder No. 1 to move round, inasmuch as the ten slots in its 
right hand edge are not covered by any other cylinder, as is the case with 
the rest. 
The cylinders being free to move in the direction of their motion, or 
forward, they may be adjusted at any time to their starting point, without 
deranging any of the palls, or even opening the case. • 
The Committee judge the following to be the advantages of this arrange- 
ment:--  
1. The compactness and symmetry. 
2. The ease with which the result may be read. And, 
3. The facility of adjustment. 
The two latter being important considerations in an apparatus of this kind. 
,Other uses are obvious to which this principle may be applied; as, for 
example, to gas meters, or any other instrument requiring a register, al- 
though in the former ease, the increased power required to turn the cylin- 
ders when the higher grades of figures come in play, might prove an ob- 
jection. Of this the Committee are not capable of judging, for the model 
submitted to them is intended for a marine engine, and consequently is of 
sufficient strength to withstand the rough usage it might meet with, and 
consequently requires greater effort to move it. 
The arrangement is also probably of less expense than the old form of 
counter. 
In view of all which points, the Committee are of opinion that Mr. Still- 
man is entitled to the First Premium awaL'ded at the Exhibition, where it 
was placed by him in October last. 
By order of the Committee, 
WILLIAM HAMILTON, .actuary. 
Philadelphia, February 8, 1849. 
Report on the Survey of the Coast of the United States. 
The Committee on Science and the Arts, constituted by the Franklin Institute of the State 
of Pennsylvania, for the Promotion of the Mechanic Arts, to whom was referred for ex- 
amination and report he subject of "The Progress of the Survey of the Coast of the 
United States," RrrORT:-- 
That the Survey of the Coast of the United States is 
one of those great national duties which our government owes to its own 
citizens and to the world at large. In the present advanced condition of 
civilization and enlarged commerce, it would be a matter of great surprise 
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